The genus Hexapanopeus Rathbun, 1898 contains eight species, of which three are found in the Brazilian coast. The larval development of two of these species has already been studied in the laboratory. This article describes in detail the morphology of the complete larval stages of Hexapanopeus caribbaeus reared under laboratory conditions, and the morphology is compared with that of the larvae of the other species of the same genus.
I N T R O D U C T I O N
The Xanthoidea MacLay, 1838 sensu stricto includes 11 families (Martin and Davis, 2001) , with approximately 1000 species distributed over 130 genera (Rice, 1980) . Twenty-seven genera of this superfamily occur in the southwestern Atlantic (Pohle et al., 1999; Felder and Martin, 2003) , comprising 53 species. The family Panopeidae is composed of eight genera, and the genus Hexapanopeus Rathbun, 1898 comprises eight species, of which three are found in the Brazilian coast (Schubart et al., 2000; Felder and Martin, 2003) .
Hexapanopeus caribbaeus (Stimpson, 1871) is distributed in the western Atlantic, the Antilles, north of South America and Brazil (from the State of Pará to Rio Grande do Sul) (de Melo, 1996; Rieger et al., 1996) . It inhabits mainly mud grounds, occurring from the shoreline to a depth of 55 m (de Melo, 1996) .
The larval development of Xanthoidea in the southwestern Atlantic was studied by rearing 25 species under laboratory conditions. For the genus Hexapanopeus, a complete larval development has been published for Hexapanopeus angustifrons and Hexapanopeus paulensis (Costlow and Bookhout, 1966; Fransozo et al., 1990) . This article describes in detail the morphology of the complete larval stages of the panopeid crab H. caribbaeus reared under laboratory conditions. A comparison of larval morphology is given for the larvae of other species of the same genus already studied.
M E T H O D
Hexapanopeus caribbaeus ovigerous females were collected manually in 1997 at the Ponte dos Franceses (32 04 0 00 00 S; 052 04 0 12 00 W) Rio Grande, RS, Brazil, during low tide, in the mud under stones of places under freshwater influence. In the laboratory, the females were isolated in tanks with 10 L of filtered seawater, with salinity at 35 and continuous aeration until larval eclosion. The females were not fed during this period. After eclosion, which occurred at night, 57 larvae were selected from among those most active. They were removed from the tanks with a pipette and put separately into 50 mL plastic jars with 20 mL of seawater at salinity 35, with Bezil penicillin potassium 02 mg À1 . Then, they were placed in a BOD eletrolab climatic chamber with a temperature of 25 AE 1 C and a photoperiod of 12 h of light and 12 h of dark.
The experiments were monitored daily to register mortality and verify ecdysis. Then, the larvae were removed and the jar was washed with fresh water. The larvae were then fed with rotifers Brachionus plicatilis Muller, 1786 (that had grown on Tetraselmis sp. Stein, 1878) for the first stage of zoea and five Artemia sp. nauplii per jar for the second stage. The larvae which died during the experiment and exuviae were fixed in 96% ethanol and glycerine mixture, at ratio of 1:1 (vol:vol). [For the terminology adopted and the laboratory routine used, see (Ingle, 1992; Rieger, 1997; Rieger and Vieira, 1997; Clark et al., 1998.)] All appendages were dissected using a tungsten wire electrolytically sharpened in a 10% KOH solution. Drawings were done on 10 larvae and/or exuviae per stage, using an Olympus BX-50 microscope with Nomarski interference contrast, equipped with a camera lucida. The long plumose setae on the distal exopod segments of the first and second maxilliped and aesthetascs on antennule are not fully illustrated, but they are drawn truncated. The numbers in parentheses indicate a low frequency of occurrence.
R E S U L T S
The larvae have total eclosion, developing during four zoea stages and one megalopa stage. The pre-zoea stage was not found. Forty-seven larvae reached the megalopa stage out of 57 initially separated. Zoeal development was completed in a minimum of 10 days from hatching. The first crab appeared at 16 days after hatching. The maximum, minimum and average duration of each stage is summarized in Table I , and the number and duration of larval stages are shown in Figure 1 .
Descriptions

Zoea I
Carapace (Figure 2a (3) terminal plumodenticulate setae on the proximal lobe; distal lobe with one subterminal and two terminal plumodenticulate setae. Basal endite bilobed, with one subterminal plumodenticulate seta and four terminal plumodenticulate setae on the proximal lobe; distal lobe with one subterminal plumodenticulate seta and three terminal plumodenticulate setae. Endopod bilobed, with one subterminal and two terminal plumodenticulate setae on the proximal lobe and one subterminal and four terminal plumodenticulate setae on the distal lobe. Exopod (scaphognathite) with four marginal plumose setae, tapering to a sharp terminal process bearing microtrichia. First maxilliped (Figure 7a ): Basipod with 10 plumodenticulate setae arranged in four groups of 2,2,3,3 (proximal to distal). Endopod, five segmented with 3,2,1,2,4 plumodenticulate setae (proximal to distal) and one simple seta on the fifth segment. Exopod with four long plumose natatory setae. Second maxilliped (Figure 8a ): Basipod with four plumodenticulate setae. Endopod, three segmented with 1,1,4 plumodenticulate setae (proximal to distal) and one simple seta on the third segment. Exopod with four long plumose natatory setae.
Zoea II
Carapace ( Somites presented 9,4,6,5,6,4 (proximal to distal) small plumose setae sparsely on the dorsal region.
Telson (Figure 9b ): With eight small plumose and simple setae on the dorsal posterior margin. Antennule (Figure 9c ): The antennullar peduncle is three segmented with the proximal segment naked; the median with 3(2) simple setae and distal segment with 2(3) small simple setae and 5(4) long plumodenticulate setae. Endopod (ventral flagellum) is two segmented with the proximal segment naked; distal segment with one median, one subterminal and four terminal simple setae. Exopod (dorsal flagellum), three segmented. Proximal segment is naked; the second with five aesthetascs and 3(1) plumodenticulate setae; the third with four aesthetascs and one plumodenticulate seta. Antenna (Figure 9d ): Consisting of a three-segmented peduncle with 4,1,1 simple setae (proximal to distal). Flagellum, seven segmented with 0(1),0,0,0(1),4(3), 3(2),3 simple setae (proximal to distal). Mandible (Figure 9e ): Palp, two segmented, the first segment naked and the second segment with five plumodenticulate setae. Maxillule (Figure 10a ): Coxal endite with 8(7) subterminal and 5(6) terminal plumodenticulate setae. Basal endite with five cuspidate setae and seven subterminal and five terminal plumodenticulate setae. Endopod, two segmented with 1,2 simple setae (proximal to distal). Protopod with 1(2) pappose setae. Maxilla (Figure 10b ): Coxal endite with two subterminal and two terminal plumodenticulate setae on the proximal lobe; distal lobe with two subterminal and 2(3,4) terminal plumodenticulate setae. Basal endite with three subterminal and four terminal plumodenticulate setae on the proximal lobe; distal lobe with one subterminal and five terminal plumodenticulate setae. Endopod, unsegmented with 2(3) simple setae. Exopod (scaphognathite) with 45(42,47) marginal plumose setae and 3(1) plumose setae on the median surface. First maxilliped (Figure 10c ): Coxal endite with 6(5) subterminal and five terminal plumodenticulate setae. Basal endite with two subterminal and 14(13,15) terminal plumodenticulate setae. Endopod, unsegmented with 4(3) simple setae. Exopod, two segmented with two terminal plumodenticulate setae on the proximal segment and distal segment with four long-terminal plumose setae. Epipod with six long simple setae.
Second maxilliped (Figure 10d ): Endopod, five segmented with 2(1),2,1,5(4),9(8-10) plumodenticulate setae (proximal to distal). Exopod, two segmented with 0(1) plumodenticulate setae on the proximal segment and 4(3) long plumose setae on the distal segment. Protopod with 2(1) plumodenticulate setae. Third maxilliped (Figure 10e ): Endopod, five segmented with 16(18),12,6,8(7,9) ,8(6) plumodenticulate setae (proximal to distal). Exopod, two segmented with proximal segment with two plumodenticulate setae on the median surface; and distal segment with four plumodenticulate setae and one subterminal simple seta. Protopod with 17(16) plumodenticulate setae. Epipod with 5(6) plumose and 15(17) long simple setae. Pereopods (Figure 11 ): Chelipeds are symmetrical, with small plumose setae sparsely distributed. The fixed finger with four small teeth in the inner margin and the mobile finger with one tooth. The pereopods are morphologically very similar to small setae sparsely distributed. Pleopods (Figure 11a-d ): Are present on segments 2-5, with a decrease in size, of the previous pair for the posterior. Exopod with 10(11),10(11),9(10,11),9(8,10) natatory plumose setae (proximal to distal). Endopod with three unciform setae. Uropods (Figure 11u ): Without endopod. Exopod, two segmented with one plumose seta on the proximal segment and 4(3) plumose setae on the distal segment.
D I S C U S S I O N
Of the known Xanthoidea species that occur in the Brazilian waters with larval development, H. caribbaeus presented the highest rate of survival. It was also determined that the critical larval stage for H. caribbaeus is megalopa, while in H. paulensis the critical stage is the zoea IV. The average duration of the zoea and megalopa stages in H. caribbaeus was found to be shorter than the average duration of other Xanthoidea species that occur in the Brazilian coast. Factors such as temperature, type of food offered to the larvae, salinity and viability of the larvae used in the experiment may have influenced the fact that the larval stages were of short duration. The zoea of Xanthoidea can be divided into six groups (see Rice, 1980; Gore et al., 1981; Martin, 1984 for a review) based on the ratio of the antennal exopod length to the propod length, i.e. larvae with less than a quarter of propod (group I); larvae about equal in length to or slightly longer than protopod (group II); larvae with about half the length of protopod (group III); larvae about half the length of protopod but tapering towards tip and with only two setae (group IV); larvae with less than ¼ of propod but tipped with three short terminal setae (group V); and larvae with exopod antennal absent (group VI). The antennal exopodite has a great importance phylogenetically (Aikawa, 1937) , and this author used setae of other parts as additional characters to alter Hyman's (1925) proposal for three groups of Panopeidae. A well-developed antennal exopodite indicates a less closely derived condition (Wear, 1970) . Given this, H. caribbaeus, which presents a very reduced antennal exopodite, is a more derived representative of the Panopeidae family and is associated with the genera Neopanope A. Milne, 1880, Lophopanopeus Rathbun, 1898, Rhithropanopeus Rathbun, 1898 and Eurytium Stimpson, 1859.
The Xanthoidea larvae show three lateral setae in the furca of the telson in all stages of the larval phase (Lebour, 1928) . We did not observe a lateral spine but instead one dorsal spine in each branch of the telson fork in the larvae of H. caribbaeus. Hexapanopeus angustifrons and H. paulensis do not possess lateral or dorsal spines in the branches of the telson fork. The description of the three species of the genus Hexapanopeus that occur along the Brazilian coast presents differences related to the number of dorsal and lateral spines in each branch of the telson fork.
Among larvae of the Hexapanopeus genus occurring in the Brazilian coast, H. caribbaeus differs from the other species in having a pair of dorsolateral abdominal spines only on the second somite, while the other species possess a pair of dorsolateral abdominal spines on the second and third abdominal somite; Hexapanopeus caribbaeus shows a very long posterolateral projection in the fifth somite, while in the other species, the posterolateral projection is not very long.
Compared to megalopa stage, the species H. caribbaeus shows two segments on the endopod of the maxillule, while H. angustifrons and H. paulensis present one; there are 48 (42, 47) setations on the scafognatite of H. caribbaeus, while H. angustifrons and H. paulensis show >50.
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